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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

(o)

OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

Noteto Reader

Background: Aspart of itseffort to involve the public in the implementation of
the Food Quality Protection Act of 1996 (FQPA), which isdesigned to ensure that the
United States continues to have the safest and most abundant food supply.

EPA isundertaking an effort to open public dockets on the or ganophosphate
pesticides. These docketswill make availableto all interested parties documents
that were developed as part of the U.S. Environmental Protection Agency’s
process for making reregistration eigibility decisions and tolerance r eassessments
consistent with FQPA. The docketsinclude preliminary health assessments and,
wher e available, ecological risk assessments conducted by EPA, rebuttals or
correctionsto therisk assessments submitted by chemical registrants, and the
Agency’sresponseto theregistrants submissions.

The analyses contained in this docket are preliminary in nature and represent the
information available to EPA at thetimethey were prepared. Additional

infor mation may have been submitted to EPA which has not yet been

incor porated into these analyses, and registrants or others may be developing
relevant information. It'scommon and appropriate that new information and
analyses will be used to revise and refine the evaluations contained in these
dockets to make them more comprehensive and realistic. The Agency cautions
against premature conclusions based on these preliminary assessments and against
any use of infor mation contained in these documents out of their full context.
Throughout this process, If unacceptable risks are identified, EPA will act to reduce
or eliminatetherisks.

Thereisa 60 day comment period in which the public and all interested parties
areinvited to submit comments on the information in this docket. Comments should
directly relate to this organophosphate and to the infor mation and issues availablein
the information docket. Once the comment period closes, EPA will review all
comments and revise therisk assessments, as necessary.



These preliminary risk assessments represent an early stage in the process by
which EPA is evaluating the regulatory requirements applicable to existing
pesticides. Through this opportunity for notice and comment, the Agency hopes
to advance the openness and scientific soundness underpinning its decisions. This
process is designed to assure that America continues to enjoy the safest and most
abundant food supply. Through implementation of EPA’s tolerance reassessment
program under the Food Quality Protection Act, the food supply will become
even safer. Leading health experts recommend that all people eat a wide variety
of foods, including at least five servings of fruits and vegetables a day.

Note: This sheet is provided to help the reader understand how refined and
developed the pesticide file is as of the date prepared, what if any changes have
occurred recently, and what new information, if any, is expected to be included
in the analysis before decisions are made. It is not meant to be a summary of
all current information regarding the chemical. Rather, the sheet provides
some context to better understand the substantive material in the docket ( RED

chapters, registrant rebuttals, Agency responses to rebuttals, etc.) for this
pesticide.

Further, in some cases, differences may be noted between the RED chapters and
the Agency’s comprehensive reports on the hazard identification information and
safety factors for all organophosphates. In these cases, information in the
comprehensive reports is the most current and will, barring the submission of
more data that the Agency finds useful, be used in the risk assessments.

E. Hdusenger, Acting

Special Review and Reregistfation Division



VEMORANDUM

SUBJECT: The HED Chapter of the Reregistration Eligibility
Deci si on Docunent (RED) for Fenitrothion

FROM John C. Redden, M S.
Chem cal Coordi nati on Branch
Health Effects Division (75090

THRU: Est her Saito, Branch Chi ef
Chem cal Coordination Branch
Health Effects Division (75090
and
Penel ope Fenner-Crisp, Ph.D, Director
Health Effects Division (75090

TO Loi s Rossi, Chief
Reregi stration Branch
Speci al Review and reregistration Division (7508W

Pl ease find attached the Human Health Assessnent for the
Fenitrothion Reregistration Eligibility Decision Docunent (RED).
This chapter includes the Hazard Assessnent fromJ. Redden in TBI
(ATTACHVENT 1), the GCccupational /Residential Exposure Assessnent
fromS. Bacchus in OREB (ATTACHVENT 11), the Product and Residue
Chem stry Assessnments fromB. Cropp-Kohlligian in CBIl ( ATTACHVENT
1), and the D etary R sk Analysis from S. Schaible in DRES
(ATTACHVENT 1V).

Feni trot hi on [ O O di net hyl O (4-nitro-mtolyl)
phosphor ot hi oat €] i's a chol i nest erase i nhi biting
i nsecti ci de/ acari ci de. Fenitrothion is |abeled for wuse on

terrestrial and greenhouse non-food «crops and for indoor
residential settings. There are no registered food uses in the
u. S.

The toxicological data base for fenitrothion is adequate and
will support reregistration eligibility. Two studies are
outstanding. The inhalation acute study is considered confirmatory
because testing of end-use products will address | abeling concerns.
The ocul ar toxicity study was not a part of the required data base
for reregistration eligibility, but was requested in a Data Call In



(DCl'). The study is outstanding and is considered a data gap.

There is no consunption estimate for "wheat gluten"” in the DRES
system | nstead of assum ng the consunption estinmate of "wheat
flour”™ for "wheat gluten”, which would have resulted in
consi derable overestinmation of exposure and risk, DRES used
production data from USDA, the 1992 census estimate of the U S
popul ati on, and a "percent of wheat gluten inported fromAustralia"
estimate to derive a consunption value specific to wheat gluten

Using this consunption value and the recommended residue of 15
ppm exposure to the U S. population was estimted at 0.000043
ng/ kg bwt/day, which represents 3% of the RRD. [If one assunes that
wheat gluten is consuned by children at the sanme ratio to the
overall U S. population's consunption that wheat flour is, the
estimated exposure for children one through six is 0.000097
ng/ kg/ bwt / day, or 8% of the RFD. |If the existing tolerance of 30
ppmis used, these exposure and risk estimtes are doubled (7% of
the RID for the overall U S population, 15% of the RfD for
children 1 through 6).

The chemstry data base is adequate and supports
reregi stration. The Residue Chem stry Sci ence Assessnent addresses
the adequacy of available data to support the food additive
tol erance for residues of fenitrothion in wheat gluten inported
fromAustralia. At this tinme, no additional data are required, but
the Agency reserves the right to require additional data, if new
food uses are requested. The HED Metabolism Conmttee has
determ ned that regulation of the tol erance for residues in wheat
gluten should be in terns of the parent conpound only.

HED has a concern for short term internediate term and
chronic exposure to fenitrothion based on the results of the acute
neurotoxicity study, the 90-day inhal ation study, and the 21-der nal
study. In the acute neurotoxicity study in rats, the dose |evel of
12.5 mg/ kg is considered the NCEL for both Sexes. At 50 ng/kg
(both sexes) as many as 16 FOB paraneters were affected (the nobst
prom nent being trenors, ataxia and gait incapacity); in addition,

body tenperature and notor activity were decreased. In the 90-day
i nhal ati on study, a NCEL of 0.2 ug/l was determ ned on the basis of
brain cholinesterase inhibition in females. In the 21-dernal

study, the System c NCEL equals 3 ng/kg/day, and the System c LOEL
equal s 10 ny/ kg/day based on inhibition of plasma cholinesterase
(409% and brain (20% cholinesterase in females. The dermal NOEL
was not determned. The dermal LCEL equals 3 ng/kg/day based on
dermal irritation and desquamati on of the epiderms.



The acute neurotoxicity endpoint is appropriate for dietary
ri sk assessnment. However, because Australian gluten is probably
m xed with other gluten, there is not likely to be an acute risk
from gluten consunption. Cal cul ations using the RfD indicate
mnimal risk; since the acute NOEL is 100-fold greater than the
NOEL used to establish the RfD, there is no concern for acute
di etary exposure.

Workers may be exposed short term internediate term and
chronically. In particular, based on these endpoints, the
foll ow ng post-application exposures have been identified as areas
of greatest concern: Residential exposure after nbsquito contro
treatnents and greenhouse worker exposure after treatnent of
ornanental plant beds and potted plants. There is also a concern
due to exposure after contact with treated ornanmental plants and
foliage (outdoor).

Exposure data required by the Registration Standard were:

. Saf e Use of Pesticides; Third Report of the Wrld Health
O gani zation (WHO Expert Conmttee on Vector Biology and
Control --Fenitrothion Aspects Excerpted From WHO
Techni cal Report Series 634 (EPA MRI D 404089-28),

. Determnation of Winary Metabolites as a Measurenent of
Exposure of Spraynen and Househol ders to Fenitrothion and
Mal athion in Haiti--Presented at the 23rd Meeting of the
Col | aborative | nt er nat i onal Pesti ci de Anal ytica
Counci | / Sponsored by the Vector Biology and Control
Division, Bureau of Tropical Diseases, Centers for
Di sease Control (EPA MRID 404089-29), and

. Exposure of M xer/ Loader/ Appl i cators to Pest r oy
(Fenitrothion) Insecticide Applied to Onanentals by
Hand-Hel d Spraygun Equi prent (EPA MRID 410963-01).
[ Note: An addendum was submtted for this study (i.e.,
MRI D 429703-01, Representative Chromatograns and
Anal ytical Data To Supplenent Study of Exposure of
M xer/ Loader/ Applicators to Pestroy (Fenitrothion)
I nsecticide Applied by Hand-Held Spraygun Equipnent,
1988. ]

The studies submtted to the Agency were all wunacceptable
because of the study design, the |level of detail provided therein,
and the associated lack of quality control/quality assurance
regi mens during t he bi ol ogi cal nmoni tori ng of wor ker s.
Additionally, the M xer/Loader/Applicator exposure study is
unaccept abl e (MRI D#s 410963-01, 429703-01) because of several nmjor
i nadequaci es. Based on toxicol ogical concerns and the potentia
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for significant exposure, these are still considered data gaps.
Nonet hel ess, limted information fromthese studies indicate that
for these follow ng scenarios, the MOEs are | ess than 100:

Resi denti al exposure after nosquito control treatnents

Open m xing |iquids (m xer/| oader);

Low pressure handwand application (applicator);

Over head boom sprayer application (applicator);

H gh Pressure handwand application (applicator);

Mxing and application wth Jlow pressure handwands
(m xer/| oader/ applicator);

Knapsack/ backpack (m xer/| oader/applicator); and

Mxing and application wth high pressure handwand
(m xer/| oader/ applicator).

The Restricted Entry Interval (RElI) should be at |east 24-

hours since fenitrothion is a Toxicity Category Il dernmal toxicant.
The Agency recomrends continuing to require a 24-hour RElI for al
use sites within the scope of the WS until adequate post-

application exposure data are submtted.

Except for honmeowner users, the Agency is requiring PPE for
applicators and other handlers as well as early entry workers
consistent with the PPE | evel required for pesticides classified as
Toxicity Category Il for acute dermal toxicity (40 CFR Part 156
the Worker Protection Standard). For further information see PR
Notices 93-7 and 93-11. WPS wor ksheets provided by OREB are
at t ached. The registrant may be able to suggest other risk
mtigation options.

Attachment s

ccC:
B. Cropp-Kohlligian (CBRSII)
S. Schai bl e (DRES)

S. Bacchus ( OREB)

J. Redden (CCB)



SCl ENCE ASSESSMENTS OF FENI TROTHI ON
A.  PRODUCT CHEM STRY ASSESSMENT
Al'l pertinent product chemstry data requirenents are satisfied

for the fenitrothion 95% T regi stered to Sumtono Chem cal Anmerica,
Inc. (EPA Reg. No. 39398-4).

1. ldentification of the Active Ingredient
Feni t rot hi on [ O O di net hyl O (4-nitro-mtolyl)
phosphor ot hi oat €] i's a chol i nest erase i nhi biting

i nsecticide/acaricide. The mol ecul ar structure of fenitrothion is
provi ded bel ow

Enpi ri cal For mul a: GH,,NO,PS
Mol ecul ar Wi ght: 277. 2

CAS Registry No.:122-14-5
Shaughnessy No.: 105901

The technical fenitrothion is a yellow sh-brown oil which
deconposes at 140-145°C (at 0.1 mHg) and has a density of 1.32-
1.34. Its solubility in water at 20°C and 30°Cis 5 ng/kg and 14
mg/ kg, respectively. Fenitrothion solubility at 22-25°C in
met hanol and acetone is >50% w w and in hexane is <10% w w.

B. HUVAN HEALTH ASSESSMENT
1. Toxicol ogy Assessnent

The toxicological data base is adequate and will support
reregistration as a non-food use pesticide. The follow ng data
gaps exist and are required to maintain the continued registration
of fenitrothion following reregistration: 1) 81-3 Acute Inhalation
LC50 Study; and 2) six nonth ocular toxicity study in dogs.
a. Acute Toxicity

The acute toxicity on fenitrothion are sunmari zed bel ow
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TEST RESULT ( g/ kg) CATEGORY

81-1: Oral LD50 MRID LD50 330 ng/ kg (M, I
Nos. 232483 & 00061091 LD50 800 ng/ kg (F)
Sum t hi on Techni cal
(97.2%

81-2: Dermal LD50 MRID LD50
Nos. 232483 & 00007959 LD50
Sum t hi on Techni cal
(97.2%

81-3: Inhal ation LC50" LC50
MRI D No. 00062977
Sumthion 8-E (77% a.i.)

81-4: Eye effects MRID Pl S
No. CRSU; 0002 Sumithion | hrs.

890 ng/ kg (M, I
1200 nmg/ kg (F)

5.0 ny/l I

0.1/110 at 72 I

8-E (77% a.i.) PIS = 0/110 at 7 days.

81-5: Dermal Irritation PIS =275 (mld I
MRI D No. CRSU; 0003 irritant)

Sumthion 8-E (77% a.i.)

81-6: Dernal Animals treated with 0.1 N A
Sensitization MR D No. m of 5% and 1%

61091 Sumi t hi on sumthion - results

Techni cal (97.2% negati ve

81-8 Neurotoxicity-acute |[Mrtality - 3/16 after N A
del ayed MRI D No. 232483 first admnistration;

and 00069955; Speci es: 3/13 after second

hen Sum t hi on Techni cal adm ni stration; Negative
(97.2% at 500 ny/ kg

81-8SS Neurotoxicity NOEL and LEL = 12.5 and N A
Screen MRID No. 426669- 50 ng/kg for males in the

01l; Species: rat study. A NOEL coul d not

Feni trot hi on Techni cal be determ ned for the

(94. 3% femal es

*. Unaccept abl e

The 81-3 Acute Inhalation LC50 Study has nunerous deficiencies
and nust be repeated.

The Acute studies |isted bel ow were not conducted with the
Techni cal grade materi al:



1) 81-3 Acute Inhalation LC50 Study;
2) 81-4 Primary Eye Irritation; and
3) 81-5 Primary Dermal Irritation.

b. Subchronic Toxicity

GQuideline requirement 82-1, 90-day feeding - Rodent, is
satisfied by the two year chronic feeding/oncogenicity study (MR D
No. 00071965, see d. Chronic Toxicity, Carcinogenicity). Cuideline
requi renent 82-1, 90-day feedi ng-Nonrodent (Dog), is satisfied by
t he one-year dog feeding study MRI D No. 254868.

In a 21-day dermal study (Guideline requirenment 82-2) MRI D No.
420583-01 Fenitrothion (93.7% was applied to the skin of New
Zeal and white rabbits. The dose levels were 0, 3, 10, 50 and 250
nmg/ kg/ day. The System c NCEL equal s 3 ng/kg/day, and the System c
LOEL equals 10 ng/kg/day based on inhibition of plasm
chol i nesterase (40% and brain (20% cholinesterase in females.
The dermal NCEL was not determ ned. The dermal LCEL equals 3
nmg/ kg/ day based on dermal irritation and desquanation of the
epi derm s.

I n Guideline requirenent 82-4, 90 day inhal ation study, MRID
No. 408910-01, Ol (W) BR strain rats were exposed to 0, 0.2, 1.0,
or 10 pg/l of Sumthion Technical (94.5%. At 10 pg/l, plasm
cholinesterase activity in males and RBC cholinesterase activity in
both males and females was inhibited. A NCEL of 0.2 wg/l was
determined on the basis of brain cholinesterase inhibition in
femal es.

c. Chronic Toxicity and Carcinogenicity

The following two studies, when conbined, satisfy data
requi renent 83-5 (or 83-1a and 83-2a) for chronic toxicity and
carcinogenicity testing in the rat.

A two year chronic feeding/oncogenicity study (8§ 83-1(a) & §
83-2(a)), MRID No. 00071965, was conducted in the Charles River/CD
strain rat. The conpound was adm nistered in the diet at doses of
0O, 0.5 1.5 or 5 ng/kg/day (0, 10, 30 or 100 ppm. The
chol i nesterase LEL equals 10 ppm (LDT) (brain and plasm).

A 22 nmonth chronic feeding/oncogenicity study (8 83-1(a) and
83-2(a)), MRID No. 40420501, was conducted in the Wstar strain
rat. The compound was administered in the diet at doses of O,
0.125, 0.25, or 0.5 ng/kg/day (0, 2.5, 5.0 or 10 ppm. The
Systemic NOEL is greater than 2.5 ppm The chol i nesterase NOEL
equals 2.5 ppm the cholinesterase LEL equals 5.0 ppm (plasm).



At 10 ppm RBC cholinesterase was reduced.

A two year chronic feeding/oncogenicity study( 8 83-1(a) & 83-
2(b)), MR D Nos. 419252-01, 425077-01 and 415077-04, was conducted
in B6C3F1 mce. The conpound was admnistered in the diet at 0, 3,
10, 100, or 1000 ppm (0, 0.45, 1.51, 13.07, or 144.32 nyg/kg/day for
the females, and at 0.37, 1.45, 12.62, or 134.28 ng/kg/day for the
mal e). The study was conducted at adequate dosage based on a 26-
29% suppression in body weight gain at 1000 ppm (both sexes) and a
depression of cholinesterase observed at 100 and 1,000 ppm (both
sexes). The System c NCEL equals 3 ppm (0.45 ng/ kg/ day); Systemc
LEL equals 10 ppm (1.45 ny/ kg/ day) based on decreased body wei ght
gai ns, decreased RBC, brain, and plasma cholinesterase activity.

A one year feeding study (8 83-1(a)), MRID No. 254868, was
conducted in beagle dogs. The conpound was adm nistered in the
diet at 0, 5, 10, or 50 ppm (0, 0.125, 0.25, or 1.25 ng/kg/day).
The chol i nesterase NCEL equals 5 ppm cholinesterase LEL equals 10
ppm (pl asma chol i nesterase inhibited); System c NCEL equals 5 ppm
and System c LEL equals 10 ppm (i ncreased incidence of abdom nal
| ymph node henorrhage).

The chem cal was classified by the RED conmttee on the basis
of its carcinogenic potential in Goup E - evidence of non-
carcinogenicity for humans.

d. Devel opnental and Reproductive Toxicity

A devel opnental toxicity study (CGuideline requirenment 83-3(a))
MRI D No. 406040-02 was conducted with pregnant Sprague-Daw ey rats
whi ch were adm nistered 0, 3, 8 or 25 ng/kg/day Fenitrothion from
day 6 through day 15 of gestation. The Maternal NOCEL equals 8
nmg/ kg/ day, and the Maternal LEL equals 25 ng/kg/day based on a
decrease in the percentage body weight gain and the absol ute body
wei ght (days 11 through 19 of gestation), decreased nean corrected
term nal body weight and trenmors in 9 of the 24 fenales. The
Devel opnental NOEL equal s 8 ng/kg/day, and the Devel opnental LEL
equal s 25 ny/ kg/ day based on an increased incidence of fetuses and
litters with one full and one rudinentary 13th rib.

A devel opnental toxicity study (8 83-3(b)) MRI D Nos. 264497,
00162548, and 404306-01 was conducted with HRA: (NZW SPF strain
rabbits. The conmpound was adm ni stered by gavage at doses of 0, 3,
10 or 30 ng/kg. The Maternal NCEL equal s 10 ng/kg/day, and the
Mat ernal LEL equals 30 ng/kg/day (increased nortality, abortion,
trenors, ataxia and dyspnea and reduced body weight gain). The
Devel opnmental NOEL equal s 30 ng/ kg/ day (HDT).



A 2-generation reproduction study MRID No. 416890-01 and
426688-01 was conducted with Sprague-Dawley (Crl:COBS CD SD BR)
rats. The conmpound was adm nistered by gavage in a corn oil
vehicle at doses of 0, 10, 40, or 120 ppm (Male: 0.68, 2.74, or
8.40 ny/kg/day; Female: 0.77, 3.19 or 10.37 ny/kg/day). The
parental toxicity NOEL equals 40 ppm based on the follow ng
observations: 1) decreased food consunption, body wei ght and wei ght
gain in both generations and sexes at 120 ppm The parental
toxicity LEL equals 120 ppm The reproductive toxicity NOEL equal s
40 ppm based on the follow ng observations: 1) decreased fertility
in the F,; and decreased nunbers of inplantation sites, decreased
viability and lactation. The reproductive LEL equals 120 ppm

e. Mitagenicity

A 8§ 84-2 Gene Mutation Assay (Ames Assay) MRI D No. CRSU, 0005
was conducted using Sumthion Technical (98.6% . Doses ranged from
100 to 2000 pg/plate. Fenitrothion is nutagenic in Salnonella
typhi muriumstrain TA1I00 with S-9 activation, but not nutagenic in
the nitroreductase deficient strain TA100 nit- with S 9 activation.
The sel ected dose range was adequate for denonstrating a nutagenic
effect in TA100, but the results indicate a fal se-positive response
associated wth bacterial nitroreductase activity. Since manmal s
| ack the type of nitroreductase found in bacteria, Sumthion is not
considered to be a potential mammal i an nut agen.

A 8 84-2 Chronpsone Aberration in vitro study wwth CHO cells
MRI D No. 407892-01 was conducted using Fenitrothion. Fenitrothion
was found to be negative in Chinese hanster cells treated up to
cytotoxic and insoluble levels, 300 pg/mM wth and w thout S9
activation.

An Unschedul ed DNA Synthesis Assay (OQther Genotoxic Effects §
84-4) with rat hepatocyte study MRID No. 407892-02 was conducted
using Fenitrothion (96.7%. Fenitrothion was found to be positive
for inducing unscheduled DNA synthesis (UDS) in primary rat
hepatocyte cultures, but only at the HDT, 30 pug/m, a cytotoxic
dose (60-70%relative cell viability).

f. Met abol i sm

A netabol i smstudy (CQuideline requirenent 85-1) conducted with
the rat is available (MR D No. 00069960 & 404089-06). C* Sum thion
adm nistered to male and fenale Wstar rats, male and fenale
rabbits, or male beagle dogs as a single dose of 15 ng/kg was
absorbed rapidly and excreted nearly to conpletion in 48 hours with
approxi mately 90% and 5% of the excreted dose elimnated in the
urine and feces, respectively. Expired air fromrats contai ned no



radi oactivity; C“ levels in the tissues were not neasured. There
were no sex- or species-related differences in the total excretion.
A single oral dose (105 ng/kg) in rats with | abeled Sum thion for
5 days did not alter the excretion profile. Seventeen netabolites
were isolated in the urine of rats, rabbits, and dogs, but only
eight were identified. The parent conpound was not detected in the
urine of any animal. 1In the feces, no netabolites other than those
found in the urine were present.

The urinary nmetabolites of fenitrothion have been identified in
the male and fermale rat. The fecal netabolites have been
identified in the male but not the female rat. The nmajor netabolic
routes appear to be (1) the denethylation of the phosphate noiety,
(2) desul furation of the phosphate noiety and (3) the hydrol ysis of
t he phosphate noiety from the phenyl noiety as reflected by the
types of netabolites found in the urine and feces. The pattern of
distribution and elimnation of fenitrothion in male and fenale
rats was simlar regardl ess of receiving a single nontoxic dose (15
mg/ kg) exposure, a single toxic dose (105 ng/kg) exposure or
repeated nontoxi c dose exposure (15 ng/kg every other day for 5
tines, and then treated wth 15 ng/kg of r adi ol abel ed
fenitrothion). Fenitrothion is excreted in the urine (95% of total
dose) and in the feces (about 5% of the remaining dose) within 7
days of exposure. Fenitrothion and/or its netabolites were not
detected in the expired air of either male or fermale rats. No
maj or sex differences were observed in the distribution, nmetabolism
or the excretion of fenitrothion.

g. Ccular effects

An Acute Ccular Toxicity Study MR D No. 412496-01 was conduct ed
with Sprague-Dawl ey (SD) (Crj:CD) rats using Fenitrothion (94.5%.
Doses were adm nistered by oral gavage at the follow ng |evels: O,
20, or 200 ng/kg for males, and O, 40, or 400 ng/kg for females.
The cholinesterase NOEL could not be determ ned. The
cholinesterase LCEL was |less than 20 and 40 ng/ kg (LDT) based on
erythrocyte cholinesterase inhibition in male and female rats
respectively. The Ccular NCEL is greater than 200 ng/ kg for nal es,
and 400 ngy/ kg for fenales, based on | ack of changes clearly rel ated
to treatnent in electroretinography and ophthal mc exam nati on of
the anterior portions of the eye. The GCcular LCEL was not
determ ned. No residual effect was observed on the ERG fol | owi ng
doses which produced signs of toxicity and were acconpani ed by
depression of plasma and erythrocyte cholinesterase activity. No
i ndi cations of ocular toxicity were observed.

A 13-week subchronic study MRID No. 412496-02 was conducted
with Sprague-Dawl ey (SD) (Crj:CD) rats using Fenitrothion (94.5%.
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Doses were adm nistered in the feed at the foll ow ng doses: 0, 2.5,
5 10 or 30 ppm (Males: 0, 0.14, 0.282, 0.570 or 1.70 ng/kg/day;
Females: 0, 0.169, 0.331, 0.648, or 1.96 ny/kg/day). The
cholinesterase NOEL equals 5 ppm based on a statistically
significant inhibition of plasma cholinesterase in fenale rats to
approxi mately 54% of the control activity levels. In addition, at
30 ppm statistically significant inhibition of plasma, erythrocyte
and brain cholinesterase was observed in female rats, and of plasma
and erythrocyte cholinesterase in nale rats.

No effect was observed on the ERG at the end of dosing either
in conparison to pretreatnment values or in conparison to concurrent
control val ues. The high dose showed depression of plasma,
erythrocyte and brain cholinesterase at the end of the study. The
study showed no evidence of ocular toxicity.

A six nmonth ocular toxicity study in dogs, requested in a Data
Call In (DCl), is outstanding and is considered a data gap. This
requirenent is supported by the Japanese study of I|shikawa and
Myata (1980), which denostrated a statistically significantly
i ncrease of myopia in dosed dogs.

i. Reference Dose (RfD)

The Comm ttee concluded that an RfD shoul d be established based
upon a NCEL of 0.125 ny/kg/day for Systemc effects
('hi st opat hol ogi cal changes in | ynph nodes) and pl asma
chol i nesterase inhibition observed at 0.25 ng/kg/day in a long-term
feeding study in dogs. An Uncertainty Factor (UF) of 100 was used
to account for the inter-species extrapolation and intra-species
variability. On this basis the RID was calculated to be 0.0013

nmg/ kg/ day.

The Joi nt FAOQ WHO Meeting On Pesticide Residues (JMPR) reports an
ADI of 0.005 ng/ kg bw (1988).

2. Exposure Assessnent
a. D etary Exposure
a-1. 8171-4 (a): Plant Metabolism

The qualitative nature of the residue in wheat grain is
under st ood adequatel y based upon t he avai |l abl e rice
met abol i sm degradati on dat a. The submtted data indicate that
fenitrothion per se, desnethyl fenitrothion, and p-nitrocresol are

t he maj or conponent s of t he resi due. Addi ti ona
nmet abol i t es/ degr adant s retaining t he aryl phosphat e or
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phosphor ot hi oate noi ety which were present in very small anmounts
(i.e., collectively <3%of the TRRin rice grain) were fenitrooxon,
fenitrothion S-isomer, desmet hyl fenitrooxon, and
desnethyl fenitrothion S-isonmer. The HED Metabolism Conm ttee has
determ ned that regulation of the tol erance for residues in wheat
gluten should be in terns of the parent conpound only. No
addi tional data are required.

a-2. 8171-4 (b): Aninmal Metabolism

Fenitrothion is not registered for use on any donestic crop;
therefore, residues of fenitrothion are not expected to enter the
diet of food animals. In the event that future registrations for
use of fenitrothion on plant commodities used for aninal feeds are
approved, or regul ations covering inportation of animal products
from countries in which fenitrothion is registered for use are
establ i shed, additional aninmal netabolism studies may be required.

a-3. 8171-4 (c): Residue Analytical Methods - Plants

A G.C net hod, which was published and described in the Journal
of Agriculture and Food Chem stry 17:271-276, has been deened
adequate for data collection and enforcenent purposes. A
successful EPA nethod tryout (MO was conducted (Zee, 1979; no
MRI D assigned) on wheat gluten using the preferred G.C net hod.
Al t hough certain inconsistences in the EPA nethod tryout (MIO
reports were identified, they are irrelevant to the nethod' s
adequacy for data collection and enforcenent purposes. The nethod
will be submtted for publication in PAMVol. I1.

Resi dues of fenitrothion have been subjected to nultiresidue
protocols required in the 40 CFR 158.125(b) (15) and published in
the Addendum to Pesticide Assessnent Guidelines Subdivision O -
Residue Chemstry Data Requirenents Miltiresidue Protocols.
Fenitrothion is recovered conpletely (>80% using FDA Miultiresidue
Protocols D (232.4) and E, fatty and nonfatty (211.1 and 212.1) is
al so recovered conpletely using FDA Miltiresidue Protocol D
(232.4).

No additional data are required.
a-4. 8171-4 (d): Residue Analytical Methods - Animals
Fenitrothion is not registered for use on any donestic crop;
therefore, residues of fenitrothion are not expected to enter the
diet of food animals. In the event that future registrations for

use of fenitrothion on plant commodities used for aninal feeds are
approved, or regul ations covering inportation of animl products
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from countries in which fenitrothion is registered for use are
establ i shed, adequate residue anal ytical nethods may be required
for data collection and regul atory purposes.

a-5. 8171-4 (e): Storage Stability

The avail abl e storage stability data indicate that residues of
fenitrothion are stable under frozen (-18°C) storage conditions
infon wheat and wheat gluten for up to 147 and 174 days,
respectively, which is adequate to support the avail abl e residue
data. No additional data are required.

a-6. 8171-4 (j): Magnitude of the Residue in Aninals

Fenitrothion is not registered for use on any donestic crop;
therefore, residues of fenitrothion are not expected to enter the
diet of food animals. In the event that future registrations for
use of fenitrothion on plant commodities used for aninal feeds are
approved, or regul ations covering inportation of animl products
from countries in which fenitrothion is registered for use are
establ i shed, additional aninmal feeding studies may be required.

a-7. 8171-4 (k-1): WMagnitude of the Residue in Plants

Al data requirenments for the magnitude of the residue in
pl ants have been eval uated and deened adequate with the assunption
that the magni tude data which have been submtted to the Agency
adequately reflect the maxi mumregi stered use rate of fenitrothion
on stored wheat in Australia. All data requirenents for the
magni tude of the residue in wheat gluten as a result of the
post harvest application of fenitrothion to stored wheat in
Australia have been eval uated and deened adequate. No additi onal
data are required.

b. Residential and Cccupational Exposure

Feni trot hi on (O, O di net hyl O (4-nitro-mtolyl)
phosphorothioate) is an organophosphate insecticide/acaricide.
End- use products include a 40% wettabl e powder (WP), a 76. 8% ready-
to-use liquid, and enul sifiable concentrate (EC) formul ations. The
wettabl e powder is not marketed in water soluble packets. Two of
the EC fornulations contain 76.8% active ingredient while the
remai ni ng fornmul ati on contains 45% fenitrothion.

Fenitrothion is |abelled for use on terrestrial and greenhouse

non-food crops and for indoor residential settings. Applications
can be made using ground or hand hel d equi prent along with various
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types of sprayers typical of those used in indoor settings.

Qutdoor terrestrial and greenhouse use sites include:
ornanent al / shade trees, ornanmental herbaceous plants, ornanenta
nonfl owering plants, and ornanmental woody shrubs and vines. These
two use groups are consi dered together for the purposes of this RED
because nost of the application equipnment can be used both in
greenhouses and outdoors. Furthernore, the application rates are
the sanme regardless of whether the site is a greenhouse or a
comercial tree lot. Therefore, the sane daily exposure is likely
for outdoors or a greenhouse.

Applications are intended to control a variety of insect pests
such as, but not limted to, the spruce budworm aphids and
sout hern pine beetl es. Application nethods for these scenarios
i nclude: basal bark treatnents, broadcast applications, and spot
treatnents. Basal bark treatnments are to be repeated every 90 days
whil e spot treatnents and broadcast applications are to be repeated
every 7 days. Applications are nmade to run-off on various target
plants using up to 100 gallons of spray solution per acre at spray
sol ution concentrations ranging fromapproximately 0.12% up to 2%
active ingredient (wv).

| ndoor residential use sites include household and donestic
i ndoor non-food handling areas. Fenitrothion is used indoors to
control nobsquitoes and, consequently, nalaria disease vectors.
Applications are atypical as they are general surface area
treatments of wall surfaces and not flooring (e.g., broadcast or
typical crack and crevice treatnents). These treatnents are
limted to nosquito control and can be nade at rates up to 0.88 Ib
ai /2153 ft? of wall space in 2.1 gallons of spray solution.
Equi prrent used to spray hones include | ow pressure handwands, and
knapsack/ backpack sprayers. Applications can be repeated every 90
days.

b-1. M xer/Loader/ Applicator (Handl ers) Exposure

M xer /| oader/applicator (i.e., handler) exposure issues are
addressed by Subdivision U of the Pesticide Assessnent Cui delines.
M xer /| oader/applicator (ML/A) and indoor air residue exposure
data were required by the Registration Standard for Products
Cont ai ni ng Feni trot hi on.

Avai | abl e data

M xer /| oader/ appli cator exposure data were required by the
Agency because fenitrothion net the triggers for the requirenment of
exposure data (i.e., toxicity endpoint and the potential for
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significant exposure based on the use pattern). The follow ng
docunents were submtted to the Agency in support of Subdivision U
requirenents for the reregistration of fenitrothion:

. Safe Use of Pesticides; Third Report of the Wrld Health
Organi zation (WHO Expert Commttee on Vector Biology and
Control --Fenitrothion Aspects Excerpted From WHO
Techni cal Report Series 634 (EPA MRI D 404089-28),

. Determnation of Winary Metabolites as a Measurenent of
Exposure of Spraynen and Househol ders to Fenitrothion and
Mal athion in Haiti--Presented at the 23rd Meeting of the
Col | aborative | nt er nat i onal Pesti ci de Anal ytica
Counci | / Sponsored by the Vector Biology and Control
Division, Bureau of Tropical Diseases, Centers for
D sease Control (EPA MRI D 404089-29).

. Exposure of M xer/Loader/ Applicators to Pestroy (Fenitrothion)
Insecticide Applied to Onanentals by Hand-Held Spraygun
Equi prent (EPA MRID 410963-01). [ Note: An addendum was

submtted for this study (i.e., MAD 429703-01, Representative
Chromat ograns and Analytical Data To Supplenent Study of
Exposure of M xer/Loader/ Applicators to Pestroy (Fenitrothion)
| nsecticide Applied by Hand-Hel d Spraygun Equi pment, 1988. ]

These docunents were each reviewed for acceptability by the
Agency. To sunmarize the results of these eval uations, each of the
above subm ssions did not neet the acceptability criteria outlined
in Subdivision U of the Pesticide Assessnent Cuidelines. The WHO
and CDC studi es were consi dered unacceptabl e because of the study
design, the level of detail provided therein, and the associated
lack of quality control/quality assurance reginens during the
bi ol ogi cal noni tori ng of wor ker s. Addi tionally, t he
M xer/ Loader/ Appl i cator exposure study is unacceptable (MRl D#s
410963- 01, 429703-01) because of several nmjor inadequaci es.

Exposure estinnates

Based on the toxicological endpoints and the significant
potential for exposure, fenitrothion continues to neet EPA's
criteria for the requirenent of m xer/|oader/applicator exposure
dat a.

Based on the use patterns described above, several exposure
scenarios are plausible as defined by the types of application
equi pnent and procedures that mght be enployed by fenitrothion
handl ers. Each scenario is presented in the Summary Exposure Val ue
table along with a correspondi ng exposure assessnent (Table 1).
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Typi cal equi pnment used to treat terrestrial and greenhouse non-food
crops and indoor residential targets/crops were considered in this

assessnent. Basal bark treatnents, broadcast applications, and
spot treatnments can be nmade wusing "sprayers", "ground", or
"handhel d" equi prent. Exposure values were cal cul ated based on

several sources including: chemcal-specific data, the Pesticide
Handl ers Exposure Database (PHED), and the open literature. Al
exposure val ues presented in this RED chapter represent, as closely
as possible, the clothing/PPE scenario required for fenitrothion by
the Wrrker Protection Standard (WPS). The WPS requirenments include
a mnimum of coveralls worn over a short-sleeved shirt and short
pants, chemcal resistant gloves, and a respirator. At a m ninum
a disposable dust/mst mask is required with a protection factor of
5.

To clarify the Summary Exposure Value Table (Table 1), the
Exposure Scenario Description Table (Table 2) was devel oped. Table
2 summari zes the caveats and paraneters specific to each exposure
scenari o.

For several scenarios, exposure data for the exact clothing
requi rements were not available. As a result, standard protection
factors were applied to the available data for each scenario to
"normalize" the data in order to represent the WS clothing
scenario as closely as possible . The "clothing scenario”
presented in Table 2 indicates the clothing upon which the actual
exposure value was developed prior to any "nornalization"
procedure. The nornmalization process was based on the follow ng
assunpti ons:

. Unl ess otherwi se indicated, hand exposure accounts for 50
percent of the total dermal exposure while non-hand exposure
accounts for the remai ning 50 percent,

. A oves have a protection factor From 50 to 90 percent,

. Normal work clothing (i.e., short-pants and a short-sleeved
shirt) has a protection factor of 50 percent,

. Coveral |l s have a protection factor of 50 percent, and

. D sposabl e dust/m st nmasks have a protection factor of 5

(i.e., 80 percent).
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Tabl e 1:

Summary Exposure Val ues Wiich Conformto the WPS O ot hi ng Requi rements For Fenitrothion?

Exposure Scenari o Der mal I nhal at i Maxi mum Label Dai ly Dai ly Dai ly
(Scen. #) Exposure on Application Maxi mum Der mal I nhal ati on
(mg/ b ai) Exposure Rat e Tr eat ed® Exposur et Exposur e¢
(ug/lb (I'b ai/cycle) (no/ kg/ day) (ugl kgl day
ai) )
M xer/ Loader Exposures®
Open M xi ng 0.28 0.48 2 g ailnt 4 houses 0. 022 0. 038
Wet t abl e Powders (1) or
637 g ai/house
(1.40 Ib ai)
Open M xi ng 0.15 0.08 0.03 I b ai/gal 4000 gal / day 0.26 0.14
Liquids (11)
Appl i cat or Exposures

G oundboom 0. 015 0.26 0.03 I b ai/gal 1600 gal / day 0. 010 0.18

Application (111)

Low Pressure Handwand 6.0 160.0 0.03 I b ai/gal 120 gal / day 0.31 8.23

Application (1V)

Power ed Personal No Data No Data No Data No Data No Data No Data

Sprayer Application (V)

Over head Boom Sprayer 7.65 ng/ gal No Data 0.17 I b ai/gal 120 gal / day 13.11 No Data

Application (VI)

Li qui d Broadcast No Data No Data No Data No Data No Data No Data

Spreader Application

(V1)

Hi gh Pressure Handwand 0.12 0.018 0.03 I b ai/gal 2000 gal / day 0.10 0. 015

Application (VI11)

M xer/ Loader/ Appl i cat or Exposures

M xi ng and Application 51.5 7.8 0.03 I b ai/gal 120 gal / day 2.65 0. 40

with Low Pressure

Handwands (1 X)

Knapsack/ 1.93 6. 04 0.03 I b ai/gal 240 gal / day 0.20 0.62

Backpack Application

X

M xi ng and Application 0.52 3.94 0.03 I b ai/gal 2000 gal / day 0. 45 3.38

with High Pressure

Handwand (XI)
a Exposure units may differ fromthose defined in headers because of the type of equi pment used. Alternate
units are noted where appropriate. Al unit

exposure val ues reflect the WPS cl ot hi ng/ PPE requi rements for fenitrothion which is a toxicity Il dermal and
inhal ati on pesticide (i.e., WPS = coveralls

worn over short-sleeved shirt and short pants, protective gloves, and a mininmm PF5 respirator which is

typically considered a di sposabl e dust/m st nmask).
b Val ues represent the maxi mum application rate allowable by the |abel.

on the highest

rate for all

application

M xi ng/ | oadi ng scenari os were based

met hods included in this table (e.g., for Open Mxing Liquids, the daily exposure | evels were cal cul ated based
on a m xer/| oader supporting 2 high
pressure handwand sprayers per day).

c Values represent

d Daily Exposure (ug or
Treated)/ 70 kg]

e Reported mi xer/ | oader exposure |evels represent the maxi mum amount of chemi cal
the resultant exposure

basis. Therefore,

the maxi mum area or
conpl ete treatments for a each equi pment
type/ exposure scenario of interest.

mg/ kg/ day) =

[ (Exposure (ug or

my/lb ai) *

Max.

Appl .

val ues cannot be directly added to exposure val ues for each application technique.
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Tabl e 2:

Exposure Scenari o Descriptions For Fenitrothiona

Exposure Scenari o Dat a Cl ot hing Scenario Equi prment Formul ati on St andard Assunpti ons® Conment s°¢
(Scen. #) Sour ce (8 hr wor kday)
M xer/ Loader Exposures®
Open M xi ng PHED Long Pants, Short Qpen System Wett abl e Powders in 4 houses/ day, Only WP use is nosquito
Wet t abl e Powder s Sl eeves, No Bags (i.e., water 637 g ai/house, 50% protection control, (grams ai) based on
(1) d oves sol ubl e packets not factor applied to both hand and typical house in U S., 2 Poor
i ncl uded) dernal (nonhand) exposure to quality control for some
account for the use of dat apoi nts
protective gloves and a
coveral |
Open M xi ng PHED Long Pants, Long Open System Al liquids See hi gh pressure handwand M xer /| oader can support 2
Liquids (I1) Sl eeves, No bel ow, 50% protection factor applicators on a daily basis.
d oves applied to both hand and dermal Exposur e/ MOE val ue cal cul at ed
(nonhand) exposure to account only for the maxi mum use
for the use of protective scenari o.
gl oves and a coveral |
Appl i cat or Exposures
G oundboom (I11) PHED Long Pants, Long Qpen Cab Al'l Formul ations 200 gal | ons/ hour, n = 6-77; 65%of data with
Sl eeves, No G oundboom 8 hour day, 50% protection grades A B, C, Hands nostly
d oves Tractor factor applied to both hand and (50% D, E
dermal (nonhand) exposure to
account for the use of
protective gloves and a
coveral |
Low Pressure PHED Long Pants, Long Low Pressure Al'l Formul ations 6 tankl oads/ hour, n = 9-13 (i.e. inadequate # of
Handwand (1V) Sl eeves, No Handwand 8 hour day, reps); all reps C grade data
d oves 2.5 gal l on/tank, 50% protection
factor applied to both hand and
dermal (nonhand) exposure to
account for the use of
protective gloves and a
coveral |
Power ed Personal No Data No Data No Data No Data No Data No Data
Sprayer (V)
Over head Boom Haverty, Total Deposition Hudson Stirrup Sevi mol (Carbaryl) @2 gall/tree, No QA/ AC data; application
Sprayer (V1) et al Garden Pump with addended with @1 tank/tree, technique simlar to | ow
1983 t el escopi ng Rhodani ne B Dye 6 tanks/ hour, pressure handwand with
over head pol e 8 hour day, t el escope boont®
2.5 gallon tank, 50% protection
factor applied twice to dernal
exposure data to account for
personal clothing and the use
of a coverall, also, 50%
protection factor was applied
to account for the use of
protective gloves
Li qui d Broadcast No Data No Data No Data No Data No Data No Data
Spreader (VII)
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Tabl e 2:

Exposure Scenario Descriptions For

Feni trot hi on? (conti nued)

Exposure Scenari o Dat a Cl ot hing Scenario Equi prment Formul ati on St andard Assunpti ons® Conment s°¢
(Scen. #) Sour ce (8 hr wor kday)
Hi gh Pressure PHED Long pants, |ong Hi gh Pressure Al'l Formul ations 250 gal | ons/ hour, 8 hours/day, Grade B and C data, n =9
Handwand (M 11) sl eeves, gl oves Handwand on 50% protection factor applied (i.e., inadequate nunber of
Weel s to dermal (nonhand) exposure to reps)
account for coverall over the
personal clothing
M xer/ Loader/ Appl i cat or Exposures

M xi ng and PHED Long Pants, Long Low Pressure Al'l Formul ati ons 6 t ankl oads/ hour, n = 25-95; dermal grades B, C,
Application with Sl eeves, No Handwand 8 hour day, E, hands, inhalation = B,C
Low Pressure d oves 2.5 gal l on/tank, 50% protection dat a.
Handwand (| X) factor applied to both hand and

dermal (nonhand) exposure to

account for the use of

protective gloves and a

coveral |
Knapsack/ PHED Long Pants, Long Backpack Al Formul ati ons 6 tankl oads/ hour, n = 9; dermal B; airborne B;
Backpack (X) Sl eeves, d oves 8 hour day, Hands (gloves) C (i.e.,

5 gal lon tank, 50% protection i nadequat e nunber of reps)

factor applied to dernal

(nonhand) exposure to account

for coverall over the personal

cl ot hi ng
M xi ng and MRI D #s Long Pants, Hi gh Pressure Pestroy 8E 250 gal | ons/ hour, QY QC data i nadequate. Di d not
Application with 410963- 01 Long Sl eeves, Handwand 8 hour day, meet Sub U criteria, did not
Hi gh Pressure & d oves (Nursery Type) open m xi ng operations, 50% adhere to PPE recomrended on
Handwand (XI) 429703- 01 protection factor applied to | abel ; no storage stability

dermal (nonhand) exposure to dat a.

account for coverall over the

personal clothing

a "No Data" indicates that no data were available to conpl ete an exposure assessnent.
b Standard Assunptions based on an 8 hour work day as estimated by OREB. BEAD data were not avail able.
Al'l standard assunptions based on the maxi mum application rate allowabl e by specific product I|abels.
c Only coments pertaining to poor quality data are included pertaining to the reliability of each exposure scenario (i.e.,
Al'l other pertinent comments are also included in this colum of the table, as appropriate.
d M xer/Loader exposures are not appropriate for all equi pment scenarios as indicated in the above table.
use application scenario
(i.e., the application method for which the npbst chenical

no comments regardi ng high quality data are included).
M xer /| oader exposure val ues are cal cul ated based only on the maxi mum

can be used on a daily basis).
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b-2 Post-application/Reentry Exposure (Wrker and Residential) and
REI

Post - appl i cation exposure issues (i.e., reentry) are addressed
by Subdivision K of the Pesticide Assessnent Quidelines.
Fenitrothion nmet the triggers for the requirenent of post-
application exposure/residue dissipation data on the basis of
toxicity endpoint and the potential for significant exposure based
on the use pattern. Consequently, foliar residue dissipation al ong
with post-application dermal and inhalation exposure data were
required in the Registration Standard for Products Containing
Feni trothion! i ssued in Septenber, 1987.

Avai | abl e data

Al'l available data were submtted by the registrant. However,
they are inadequate to calculate a reliable Restricted Entry
Interval (REl) for any of the appropriate use sites described above
for fenitrothion

Exposure estinnates

Specifically, the follow ng post-application exposure scenari 0s
are of concern to the Agency.
| ndoor Uses

. Residential exposure after nosquito control treatnents.
[ Note: Potential inhalation exposure is 427 ng over the course
of a 15 hour day (i.e., 28.46 ng/hr) in a typical treated
resi dence. See bel ow for explanation of these val ues. ]

. G eenhouse wor ker exposure after treatnent of ornanental plant
beds and potted pl ants.

Qut door Uses

. Exposure after contact with treated ornanmental plants and
foliage.

Avai | abl e data
Post - appl i cati on Exposure Esti nates

The follow ng docunents were submtted to the Agency by the
registrant in support of Subdivision K requirenents for the
reregi stration of fenitrothion applied to outdoor sites:

. Pot ent i al for Re-Entry Exposure to Sum t hi on
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(Fenitrothion) 8E Insecticide Used on Onanentals: A
Revi ew of Al Registered Uses (MRID 407430-01), and

. Ri sk Assessnment Based on Surrogate Exposure Mdel s For
Wrkers Reentering EIns Treated wth Fenitrothion
| nsecticide/Mticide (MR D 407430-02).

These docunents were each reviewed for acceptability by the
Agency. To summarize the results of these eval uations, each of the
above subm ssions did not neet the acceptability criteria outlined
i n Subdivision K of the Pesticide Assessnent Cuidelines. For the
determ nati on of exposure potential no actual exposure data were
generated in either of these studies. Several inadequacies were
identified in the studies. Both studies were theoretical
determ nati ons of exposure potential based solely on a subjective
assessnment of agricultural and pesticide application practices
Furt hernore, adequate QA QC data were not included. Finally, the
determ nation of the |eaf area of elm saplings was inconclusive;
the estimation of fenitrothion half-life in the report was not
justified; and inhal ati on exposure potential was ignored.

Exposure estinate

Based on the toxicological endpoints and the significant
potential for exposure, fenitrothion may continue to neet EPA's
criteria for the requirenent of post-application exposure/residue
di ssi pati on dat a.

The cal cul ation of the projected indoor inhalation exposure
| evels for the residential malaria control use of fenitrothion is
summuari zed bel ow

I ASTM Standard E 1333-90 indicates that the relationship between house vol une
and wal |l sufrace is:
0. 95nf wal | areal/n?¥ of house vol une

I Ceonet test house in which the sane rel ationship based on enpirical evidence is:
1.37n* wal |l area/nf of house vol une

I Average house volunme in the U S. can be cal cul ated based on the Statistica
Abstract of the United States, 1982. These cal culations are outlined bel ow

Distribution of residence types
(1) 65%single famly units (i.e., SF houses & townhouses)
(2) 35% apartnent/ nobil e homes

Squar e _Foot age/ Vol une _of Bui |l di ng Types
(1) 1900 ft2 (176.5n%) X 7.5 ft (2.86m ceilings = 403.5 n?

Wei ght ed Aver age
((65 X 403.48) + (350 X 208)0/100 = 335nt

Average Wall Surface Area can be cal cul ated as foll ows:
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335nF avg. house volunme X 0.95nf wall surface/n? house vol une = 318.25 n?

Average |inear Feet of Baseboard/ House can be cal cul ated as foll ows:
318.25 nt wal |l surface area/2.286m avg. wall height - 139.22m of baseboard

Average Application Rate (grans ai) for a Typical Hone can be cal cul ated as foll ows:
318.25nt wal | space X Application Rate (2 g ai/nf wall space) = 637 g ai

Theoretical Airborne Concentration (Assumng 1% Vol atilization) can be cal cul ated
as foll ows:
(617 grans ai/house X 0.01 (i.e. 1%9)/335 n?t of house volune = 19.01 ny ai/nt

Potential |nhalati on Exposure (ng ai/ 15 hour daily residential interval) can then
be cal cul ated as foll ows:

19.01 ny/ai/nt volume X 25 Lpmavg. inhalation rate X 15 hr. X 60 min./hr. X 1n¥/ 1000
| = 427 nmg exp./15 hr. daily exposure interval (i.e., 28.46 ai/hr.)

Recommendat i ons

Restricted Entry Interval

The Regi stration Standard (1987) established an interimreentry
interval of 24 hours for fenitrothion for all applicable uses until
adequate reentry data becane available. Additionally, the Wrker
Protection Standard (WPS) for Agricultural Pesticides (40CFR156)
established a 12-hour Restricted-Entry Interval (RElI). However,
based on the currently available toxicology data for
reregistration, it appears that this interim 12-hour REl presented
in the WPS for fenitrothion is inadequate. The RElI should be at

| east 24 hours since fenitrothion is Toxicity category Il for
dermal toxicity, which, in accordance with the WPS, at a m ni mum
requires a 24-hour REl). The Agency recommends continuing to

require a 24-hour REI for all use sites within the scope of the WPS
unti|l adequate post-application exposure data are submtted.

Personal Protective Equi pment (PPE) Requirenents

PPE sel ection for m xer/| oader/applicators and ot her handl ers
will be based on the end-use product. The follow ng statenents to
be included on fenitrothion |abels are |located on the Pesticide
Wor ksheets -- Parts One and Two: Reduced PPE Wen Engi neeering
Controls Used; User Safety Statenents; Application Restrictions;
Entry Restrictions; Early-Entry PPE, and Notification Statenents
(see attachment 1).

Except for honmeowner users, the Agency is requiring PPE for
applicators and other handlers as well as early entry workers
consistent with the PPE | evel required for pesticides classified as
Toxicity Category Il for acute dermal toxicity (40 CFR Part 156
the Worker Protection Standard). For further information see PR
Notices 93-7 and 93-11.
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3. Risk Assessnent
a. Dietary
a-1. Toxicol ogi cal Endpoints

Chroni ¢ exposure calculated in this analysis was conpared to a
Ref erence Dose (RfD) of 0.0013 ny/ kg body wei ght/day, based on a
No- Qbserved- Ef fect-Level (NOEL) of 0.125 ng/kg bwt/day and an
Uncertainty Factor of 100. The NOEL was taken from a one year
feeding study in dogs which denonstrated plasma cholinesterase
i nhi bition and | ynph node henorr hagi ng.

a-2. Residue paraneters

There are no food uses of fenitrothion currently registered
whi ch are subject to reregistration by the Agency under FIFRA. A
tol erance exists in 40 CFR 185.2200(a) for residues of fenitrothion
and two of its netabolites in wheat gluten resulting from
post harvest application of the insecticide to stored wheat in
Australia. This is the only food use present in the DRES file for
this chem cal

The HED Metabolism Commttee has concluded that only
fenitrothion per se needs to be regulated in wheat gluten (B.
Cropp-Kohlligian neno, 2/24/93); the Residue Chem stry Chapter
recommends that the tolerance expression for residues of
fenitrothion be anmended to specify fenitrothion only at 15 ppm |In
the DRES analysis, the existing tolerance of 30 ppmwas entered as
the tolerance and the reconmmended tol erance of 15 ppmwas entered
as an antici pated residue.

The DRES system does not specifically have a consunption
estimate for "wheat gluten.” The closest category in DRES is
"wheat flour." 1In an effort to get a nore realistic consunption
estimate for wheat gluten, an estimate of the anount of wheat
gluten inported fromAustralia was requested from BEAD. According
to USDA, all wheat gluten consuned in the United States is
i nported; around 40,000 netric tons of wheat gluten are inported
into this country annually, with about 40 percent of this com ng
from Australi a. Using these estimates, assumng that the U S.
popul ati on is approxi mately 255,462,000 (1992 Census), and assum ng
t he average body weight of the U S. population to be 58.9 kg (the
mean body weight of respondents in the 1977-78 Nati onw de Food
Consunption Survey, from which DRES consunption estinmates are
derived), a consunption estimte for Australian wheat gluten of
0. 002913 g/kg bwt/day was calcul ated. By conparing this
consunption estimate to that for flour (1.2572489 g/ kg bwt/day), a
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conversion factor of 0.23, reflecting gluten consunption as a
percent age of wheat flour consunption, was derived and used in the
DRES anal ysi s.

A summary of the residue information used in the DRES anal ysis
is attached in Attachnment |V.

a-3. Dietary Risk

Usi ng the derived wheat gluten consunption estimate and the
recommended residue of 15 ppm exposure to the overall U S
popul ation was estimated at 0.000043 ng/kg bw/day, which
represents 3% of the RfD. | f one assunes that wheat gluten is
consuned by children at the sane ratio to the overall US.
popul ation's consunption that wheat flour 1is, the estimated
exposure for children one through six is 0.000097 ng/kg bwt/day, or
8%of the RRD. If the existing tolerance of 30 ppmis used, these
exposure and risk estimates are doubled (7% of the RfD for the
overall U S. population, 15%of the RfD for children 1 through 6).
The risk calculations perforned to get these estimates are included
in Attachnment 1V.

The acute neurotoxicity endpoint is appropriate for dietary
ri sk assessnment. However, because Australian gluten is probably
m xed with other gluten, there is not likely to be an acute risk
from gluten consunption. Cal cul ations using the RfD indicate
mnimal risk; since the acute NOEL is 100-fold greater than the
NOEL used to establish the RfD, there is no concern for acute
di etary exposure.

b. Occupational and Residenti al

Toxi col oqgi cal endpoi nts

HED has a concern for brain, RBC and plasma ChE inhibition
associated with exposure to fenitrothion. These effects were
observed i n subchronic studies.

In a 21-day dermal study (Guideline requirenment 82-2) MRI D No.
420583-01 Fenitrothion (93.7%, the Systemc NOEL equals 3
mg/ kg/ day, and the Systemc LOEL equals 10 ny/kg/day based on
inhibition of plasma cholinesterase (40% and brain (20%
cholinesterase in fenales. The dermal NOEL was not determ ned
The dermal LOEL equal s 3 ng/ kg/ day based on dermal irritation and
desquamati on of the epiderms.

In a 90 day inhalation study (Quideline requirenment 82-4 ) MR D
No. 408910-01 &l (W) BR strain rats were exposed to 0, 0.2, 1.0,
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or 10 pg/l of Sumthion Technical (94.5%. Chol i nest erase was
inhibited in females at all exposure levels). At 10 pg/l, plasm
Chol i nesterase activity in males and RBC Cholinesterase activity in
both nmales and femal es was inhibited. Brai n Choli nesterase was
inhibited only in females at 1 or 10 pg/l. A NOEL of 0.2 wg/l was
determned on the basis of Brain Cholinesterase inhibition in
femal es.

Cccupational and Residential risk

There is a potential risk fromdermal and inhal ation exposure
to mxer/loaders and applicators. There is a potential for
i nhal ati on exposure upon reoccupation/reentry of treated (painted)
homes. The exposure, due to off-gassing, may be acute (residents
and workers), intermttent (workers during their working life
span), or chronic (residents and workers). The regi strant has not
provi ded previously requested post-application air nonitoring data
for off-gassing.

Mar gi ns of exposure may be cal cul ated from

MOE = NOCEL
exposure

I where the NCEL equals 3 ny/kg/day for dermal exposure; and
I where the NOEL equal s 0.049 ngy/ kg/day for inhalation.

The NOEL for inhalation is 0.2 pg/l. Acute, subchronic, and
chronic inhal ati on exposures of residents and workers reentering
pai nt ed houses after aeration may be estimated using the foll ow ng
equat i on:

ng/ kg/ day = PPM X MW X resp. vol. (liters/day)
24450 Kg body wei ght

See Appendix | for the derivation of this value. Table 3 gives
MOE estimates for all the exposure scenarios in Table 1
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Tabl e 3: MOE estimates of potential neurotoxicity to workers

Exposure Scenari o Dai |y Der mal Dai |y I nt er medi ate MOE Chronic
(Scen. #) Exposur e I nhal ati on MOE
(my/ kg/ day) Exposur e I nhal at
(gl kgl day) Der mal : gﬂa' at | jon

M xer/ Loader

Exposur es’
Open M xing 0. 022 0.038 140 1289 1289
Wet t abl e Powders (1)
Open M xing 0. 26 0.14 12 350 350
Liquids (11)

Appl i cat or
Exposur es
G oundboom 0. 010 0.18 300 272 272
Application (111)
Low Pressure Handwand 0.31 8.23 10 6 6
Application (1V)
Power ed Personal No Data No Data N A N A N A
Sprayer Application (V)
Over head Boom Sprayer 13.11 No Data 0.23 213 213
Application (VI)
Li qui d Broadcast No Data No Data N A N A N A

Spreader Application
(V1)

Hi gh Pressure Handwand 0.10 0. 015 30 327 327
Application (VI11)

M xer/ Loader/ Appl i cat or Exposures

M xi ng and Application 2.65 0. 40 1 123 123
with Low Pressure
Handwands (1 X)

Knapsack/ 0.20 0.62 15 79 79
Backpack Application
X

M xi ng and Application 0. 45 3.38 7 14 14
with High Pressure
Handwand (XI)

Post Application Exposure

Mosqui to Control N A 427 nmg for 15 N A N A 0. 008
(Resi dential) hours

(6.1

g/ kg/ day)

a Exposure units may differ fromthose defined in headers because of the type of equi pment used. Alternate
units are noted where appropriate. Al unit

exposure val ues reflect the WPS cl ot hi ng/ PPE requi rements for fenitrothion which is a toxicity Il dermal and
inhal ati on pesticide (i.e., WPS = coveralls

worn over short-sleeved shirt and short pants, protective gloves, and a mininmm PF5 respirator which is
typically considered a di sposable dust/m st nmask).
b Val ues represent the maxi mum application rate allowable by the label. Mxing/loading scenarios were based
on the highest rate for all application

met hods included in this table (e.g., for Open Mxing Liquids, the daily exposure | evels were cal cul ated based
on a m xer/| oader supporting 2 high

pressure handwand sprayers per day).
c Values represent the maxi mum area or the maxi mum spray solution volunme which can be used in one day to
conpl ete treatments for a each equi pment

type/ exposure scenario of interest.
d Daily Exposure (ug or ng/kg/day) = [(Exposure (ug or ng/lb ai) * Max. Appl. Rate (lb ai/cycle) * Max.
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Treated)/ 70 kg]
e Dernmal/inhal ation MOE val ues cal cul ated using the follow ng equati on: MOE = NCEL/Exposure; 21 day dermal
NOEL = 3 ng/ kg/day (MRI D 420583-01); 90 day inhalation (for intermediate and chronic) NOEL = 49 pg/ kg/day or
. 049 ng/ kg/ day.
f Reported m xer/|oader exposure |evels represent the maxi mum anount of chemi cal which can be handled on a daily
basis. Therefore, the resultant exposure

val ues cannot be directly added to exposure values for each application technique. Any additional daily
exposure | evels of interest must be hand cal cul at ed.
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For the follow ng exposure scenarios the MOEs are |ess than

100:
I Resi dential exposure after nosquito control treatnents
I Open m xing |iquids (m xer/| oader);
1 Low pressure handwand application (applicator);
1 Over head boom sprayer application (applicator);
I Hi gh Pressure handwand application (applicator);
I M xing and application with |ow pressure handwands
(m xer/| oader/ applicator);
1 Knapsack/ backpack (m xer/| oader/applicator); and
I M xing and application with high pressure handwand
(m xer/| oader/ applicator).
Dat a Gaps

There are no exposure data to support powered personal sprayer
and |iquid spreader application. For these uses, a MXE cal cul ation
was not possible. These application techniques are not eligible
for reregistration. M xer/|oader/applicator |ow and high pressure
handwand, overhead boom and knapsack/ backsack data (CGuideline 231
and 232) are required to support these uses. Air nonitoring data
for residential exposure after nosquito control also are stil
required.

The foll ow ng toxicology data gaps exist: 1) inhalation acute
LG, study; and 2) six-nmonth ocular toxicity study in the dog.
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Appendi x |

Acut e, subchronic, and chronic inhalation exposures of residents
and workers reentering painted houses after aeration may be
estimated using the follow ng equation and assunptions:

ng/ kg/ day = PPM X MW X resp. vol. (liters/day)
24450 Kg body wei ght

Assunpti ons:
I Mol ecul ar weight Fenitrothion = 277.2
I Adult body weights (see table)
I Wstar rat values are equivalent to Sprague Daw ey
I Respiratory volume (resp. vol.) based on 16 hours rest + 8
hours light work [ventilation rates (L/mn) are respectively
for humans 7.4 (M and 4.5 (F) at rest and 29 (M and 16 (F)
with Iight work
I Rat Respiratory volune (resp. vol.) not adjusted for rest

or work
1 100% pul nonary absorption
' LEL value of .2 ug/l, based on plasma ChE activity

inhibition in female rats

I NCEL value of .2 wug/l, based on brain ChE activity in female
rats (see 82-4 above)

I The NCEL is 0.2 ug/l based on the 90-day inhalation toxicity
study, which may be the nost appropriate NOEL for determ ning
acute, subchronic, and chronic exposure

I As the rat exposure is only 6 hours divide the rat 24 hour
respiratory volune by 4

Table 3 - assunptions used in PPMto M/ kg/ day conversions

Speci es - Respiratory | Body Wi ght
Strain Vol /24 hr (Kg)
(n#/ 24hr)

@

I J

Rat - Fi sher | 0. 37 0.26 |0.4 |0.25

Spr ague 0. 50 0.34 (0.6 |[0.35
Dawl ey

Hormo 21.024 112.0|70.0(68.5
Sapi ens

Rabbi t - NZW | 1. 49 4.1

Val ues taken from EPA Rf C workshop commttee, RTP
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Converting ug/ to ny/l 0.2 pug/l X 1nyg = 0.0002 ng/l
1000 wug

Respiratory Rate Vol/24 hr for SD ¢ rats = 0.34 n? = 340 liters
Volurme for 6 hours = 0.085nf = 85 liters

Femal e Rat: ny/kg/day = 0.0002 ng/l X _85 | = 0. 049
0. 35 kg

The female rat value of 0.049 ng/kg/day is the value used in
the MOE risk assessnent for this route of exposure.

Human: ng/ kg/ day = 427 ng/day = 6.1 ng/kg/day
70.0 kg Human ( 2)
Deposition
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